Chapter 2

ENVIRONMENTAL
MONITORING

Routine M onitoring Program

Routineactivitiesat the West Valley Demonstra-
tion Project (WVDP) can lead to the release of
radioactive or hazardous substancesthat could af-
fect the environment. Possible pathwaysfor the
movement of radionuclides or hazardous sub-
stancesfrom the WV DPto thepublicinclude milk
and food consumed by humans; forage consumed
by animals; sediments, soils, groundwater, and
surfacewater; and effluent air and liquidsrel eased
by the WVDP.

The food pathway is monitored by collecting
samplesof beef, hay, milk, and produce at near-
Steand remotelocations, samplesof fishupstream
and downstream of the site, and venison samples
from near-site deer and deer taken from back-
ground locations. Stream sedimentsare sampled
upstream and downstream of the WV DP, and both
on-site groundwater and of f-site drinking water
areroutinely sampled. Direct radiation ismoni-
tored on-site, at the perimeter of thesite, in com-
munitiesnear thesite, and at background locations.

The primary focus of the monitoring program,
however, ison surface water and air pathways,
asthese are the principal means of transport of
radionuclidesfromthe WVDP.
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Liquid and air effluentsare monitored on-site by
collecting samplesat locationswhereradioactiv-
ity or other regulated substances arereleased or
might be released. Release pointsinclude water
effluent outfallsand plant ventilation stacks.

Surface water samples are collected within the
Project sitefrom ponds, swamps, seeps, and drain-
age channelsthat flow through the Western New
York Nuclear Service Center (WNYNSC) and
then off-siteinto Cattaraugus Creek.

Both surfacewater and air samplesare collected
at site perimeter locationswherethe highest off-
site concentrations of transported radionuclides
might be expected. Samplesare also collected at
remote | ocationsto provide background concen-
tration datafor comparison with datafromon-site
and near-site samples.

Sampling Program Overview

Thecompleteenvironmental monitoring scheduleis
ddineated in Appendix B. Thisschedule provides
informeationonmonitoring and reporting requirements
andthetypesand extent of sampling and monitoring
at each location. An explanation of the codes that
identify the sample medium and the specific sam-
pling or monitoringlocationisa sofoundin Appendix
B (p. B-iii). For example, a sample location code
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Chapter 2. Environmental Monitoring

suchasAFGRVAL indicatesanar sample(A), off-
ste(F), atheGresat Valley (GRVAL) sampling sta
tion. These codesare used throughout thisreport for
ease of referenceand to be consistent with the data
reported intheappendices.

Surface Water Sampling Locations. Automatic
samplers collect surface water at points aong
drainage channelswithinthe WNY NSC that are
most likely to show any radioactivity released from
the site. These automatic samplers collect a50-
milliliter (mL) aliquot (about one-quarter of acup
of water) every haf-hour. Theaiquotsare pumped
into a large container where they are accumu-
lated and mixed from which the composited sub-
samplesarethen collected.

The samplers operate on-site at four locations:
WNSPOO06, the point in Frank’s Creek where
Project drainage leavesthe security-fenced areg;
WNNDADR, the drainage point downstream of
the Nuclear Regulatory Commission (NRC)-li-
censed disposal area (NDA); WNSWAMP, the
northeast swamp drainage; and WNSW74A, the
north swamp drainage.

Off-steautomatic samplerscollect surfacewaters
from Buttermilk Creek at abackground station up-
stream of the site (WFBCBKG), from Buttermilk
Creek downstream of the site at Thomas Corners
Road bridge (WFBCTCB), thelast monitoring point
beforeButtermilk Creek leavesthe WNYNSC, and
from Cattaraugus Creek at Felton Bridge
(WFFELBR). Grab samples are collected at sev-
eral other surfacewater locationsboth on-siteand
off-gte, induding abackground | ocation on Cettarau-
gusCreek at Bigelow Bridge (WFBIGBR).

Figure A-2 (p. A-4in Appendix A) showsthelo-
cations of the on-site surface water monitoring
points. Figure A-3 (p. A-5) showsthelocations of
the off-site surface water monitoring points.
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ated T A R
Collecting a Sample at a Stream Sampling Location

Air Sampling Locations. Air samplersarelocated
on-site, at the perimeter of the site, and at points
remote from the WVDP. Figure A-4 (p. A-6)
shows the locations of the on-site air effluent
monitorsand samplersand theon-siteambient air
samplers; FiguresA-5, A-12, and A-13 (pp. A-7,
A-14, and A-15) show thelocationsof the perim-
eter and remote air samplers.

Methodsfor monitoring and sampling air emission
pointsand for sampling ambient air are described
later in thischapter. (See On-site Ventilation Sys-
tems|p. 2-14] and Perimeter and Remote Air Sam-

pling[p. 2-17].)

Radiological Monitoring:
Surface Water

The WVDP site is drained by several small
streams. (See Surface Water Hydrology of the
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West Valley Sitein Chapter 3 [p. 3-2] and Figs.
A-2[p. A-4] and A-3 [p. A-5].) Frank’s Creek
flowsalong and receivesdrainage from the south
plateau. AsFrank’s Creek flowsnorthward, itis
joined by atributary, Erdman Brook, which re-
ceiveseffluent fromthelow-level wastetreatment
facility. Onthenorth plateau, beyond the Project
fenceline, the north and northeast swamp areas
and Quarry Creek draininto Frank’s Creek.

Frank’s Creek continues past the WV DP perim-
eter and flows across the WNY NSC, where it
entersButtermilk Creek. Radionuclide concentra:
tionsin Buttermilk Creek aremonitored upstream
and downstream of the WVDP. Further down-
stream, Buttermilk Creek leavesthe WNYNSC
and enters Cattaraugus Creek, whichisa so moni-
tored for radionuclide concentrations both up-
stream and downstream of the point where the
creek receives effluentsfrom the WVDP.

Threeliquid effluent | ocations (one processrel ease
point fromthelow-level wastetrestment facility and
two natura drainagesfrom the northeast and north
swamps) areprimary contributorsto Stedoseesti-
mates. (See Chapter 4, Radiological Dose Assess-
ment, Table4-2[p. 4-6] for an estimate of thedose
attributabl eto thesewaterborne effluents.)

Low-Level Waste Treatment Facility Sam-
pling L ocation. Thedischargefromthelow-level
waste treatment facility (LLW2) through thela-
goon3weir (WNSP001onFig. A-2[p. A-4]) into
Erdman Brook, atributary of Frank’s Creek, is
thelargest single source of radioactivity released
to surface waters from the Project. There were
fivebatch releasestotaling about 8.4 million gal-
lons(31.9millionliters) in 2001. Compositesamples
were collected near the beginning and end of each
discharge and one effluent grab samplewas col-
lected during each day of discharge. Sampleswere
analyzed for gross al phaand gross beta radioac-
tivity, for gammea-emitting radionuclides, andfor spe-
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cificradionuclidesasnotedin Appendix B (p. B-7).
Thetotal amounts of radioactivity from specific
radionuclidesinthelagoon 3 effluent arelisted in
Appendix C, TableC-1 (p. C-3). Theannual av-
erage concentration of each radionuclideisdivided
by itscorresponding Department of Energy (DOE)
derived concentration guide (DCG) in order to
determine what percentage of the DCG wasre-
leased. (DOE standards and DCGsfor radionu-
clides of interest at the WVDP are found in
Appendix K, Table K-1 [p. K-3].) As a DOE
policy, the sum of the percentages cal cul ated for
all radionuclidesrel eased should not exceed 100%.

The combined annual average of radionuclide con-
centrationsfrom thelagoon 3 effluent discharge
weir in 2001 was approximately 33.3% of the
DCGs. (SeeTable C-2[p. C-4].) Thisiscompa
rable to the average concentration over the last
six yearsof approximately 31%.

Thelow-level wagtetrestment facility wasdesigned
to efficiently remove strontium-90 and cesum-137,
themore prevaent of thelong-lived fisson products
iInWVDPwastewaters. Other radionuclidesared o
removed to alesser extent by thelow-level waste
trestment facility. For example, oneother maor con-
tributor tothetotal combined DCG inlagoon 3 efflu-
entisuranium-232, which averaged about 11%of its
DCGin2001. Uranium-232 and other uraniumiso-
topesarefoundin WV DPIliquid waste becausethey
were present in the nuclear fuel that was oncere-
processed at theste. Variationsinliquid effluent ra-
dionuclide ratios continue to reflect the dynamic
nature of thewaste streamsbeing processed through
thelow-level wastetrestment facility.

(Outfall WNSPOO01, thelagoon 3 welr, ismoni-
tored aso for nonradiological parametersunder
theNew York State Pollutant Discharge Elimina-
tion System [SPDES] program. See Nonradiologi-
cal Monitoring: Surface Water [p. 2-25].)
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Northeast Swamp and North Swamp Sampling
L ocations. The northeast and north swamp drain-
ages on the site’s north plateau conduct surface
water and emergent groundwater off-site.

The northeast swamp sampling location
(WNSWAMP) monitorssurfacewater drainage
fromthenortheastern portion of thesite’snorth pla-
teau. The north swamp sampling point
(WNSW74A) monitorsdrainageto Quarry Creek
fromthenorthern portion of thenorth plateau. (See
Fig. A-2 [p. A-4].) Waters from the northeast
swamp drainage run into Frank’s Creek down-
stream of |ocation WNSPOOG, the point in Frank’s
Creek where Project drainageleavesthe security-
fenced area. (See Other Surface Water Sampling
Locations[thispage].)

Samplesfrom WNSWAMP and WNSW74A are
collected weekly and analyzed for radiological pa-
rameters. Concentrationsof dl radiologica param-
etersdetected at WNSWAMP and WNSW74A,
other than gross betaand strontium-90, wereless
than 1% of the respective DCGs for these pa-
rameters. The maximum and minimum grossal-
phaand grossbetaresultsfrom WNSWAMP and
WNSW?74A arenoted on Tables2-1 and 2-2 (fac-
ing page). Complete data from these two loca-
tions are found in Tables C-7 and C-8 (pp. C-8
and C-9in Appendix C). Anupwardtrendingross
betaconcentrationsat WNSWAMP first notedin
1993, continued through 2001. Grossbetaactivity
at thislocationislargely attributableto strontium-
90. (See Specia Groundwater Monitoring [p. 3-

15].)

Strontium-90 concentrationsat WNSWAMPIin
2001 averaged 2.38E-06 uCi/mL (88.1 Bg/L).
(See Chapter 3, Fig. 3-4[p. 3-17] for agraph of
the annualized average strontium-90 concentra-
tionat WNSWAMPin 2001.) Even though wa-
ters with elevated strontium-90 concentrations
drainfrom WNSWAMP into Frank’s Creek, wa-
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ters collected from Cattaraugus Creek down-
stream at thefirst point of access by the general
public (WFFELBR) werenot significantly differ-
ent from those at the background location,
WFBIGBR, which is upstream of the location
where site drainage enters Cattaraugus Creek.
(See Off-Site Surface Water Sampling L ocations
[p. 2-9].) Also, the maximum concentration of
strontium-90 in surface water exiting the
WNYNSC through Buttermilk Creek
(WFBCTCB) waslessthanthewater quality stan-
dard of 8 pCi/L applicableto surfacewater drink-
ing water supplies, such asLakeErie.

Other Surface Water Sampling Locations.
Samples taken from a point in Frank’s Creek
(WNSP006), from the sanitary and industrial
wastewater treatment facility discharge
(WNSP0O7?), areroutiney monitored for radiologi-
cal parameters. Point WNSP0O08, subsurface
drainagefromthe perimeter of thelow-level waste
treatment facility storagelagoons, was also moni-
tored until May of 2001, when it was capped of f
because of dightly elevated lead results. (SeeFig.
A-2 [p. A-4].) Discharges from WNSPO0O01,
WNSP007, and WNSP008 |eave the sitethrough
point WNSPOO06. Radiological resultsof analyses
from WNSP006, WNSP007, and WNSPOO8 are
summarizedin TablesC-4, C-5, and C-6 (pp. C-6
and C-7). Samplesfromthese pointsa so aremoni-
tored for nonradiol ogical parametersaspart of the
site’'s SPDES program. (See Nonradiological
Monitoring: Surface Water [p. 2-25].)

WNSP006. WNSPOO6 islocated more than 2.5
miles (4.0 km) upstream from Thomas Corners
Road, which isthelast monitoring point before
Buttermilk Creek leavesthe WNY NSC and be-
fore the public has access to the creek waters.
Samples from WNSPOO6 are retrieved weekly
and composited both monthly and quarterly and
are analyzed for the same radionuclides as the
effluent samplesfrom WNSPOO1.
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Table 2-1

2001 Gross Alpha Concentrations at Surface Water Sampling Locations

Location

Off-Ste

WFBCBKG
WFBCTCB
WFBIGBR
WHELBR

On-Site

WNNDADR
WNSP006
WNSW74A
WNSWAMP

Number of
Samples

12
12
12
12

12
52
52
52

Range

(KCi/mL)

<3.67E-10 to 1.30E-09

6.28E-10 to 1.40E-09
<8.36E-10 to 1.30E-09
<1.16E-09 to 7.41E-09

<8.79E-10 to 1.63E-09

9.20E-10 to 1.07E-08
<1.15E-09 to 3.39E-09
<1.01E-09 to 4.15E-09

(Ba/L)

<1.36E-02 to 4.81E-02

2.32E-02t0 5.17E-02
<3.09E-02 to 4.79E-02
<4.30E-02 to 2.74E-01

<3.25E-02 to 6.02E-02

3.40E-02 to 3.97E-01
<4.26E-02 to 1.25E-01
<3.74E-02 to 1.54E-01

Table 2-2

Annua Average

(uCi/mL)

4.18+7.60E-10
7.76+8.56E-10
0.31+1.06E-09
2.24+1.40E-09

0.39+1.40E-09
0.75+1.70E-09
0.44+3.01E-09
0.35+2.02E-09

(Ba/L)

1.55+2.81E-02
2.87+3.17E-02
1.15+3.91E-02
8.29+5.18E-02

1.44+5.18E-02
2.78+6.29E-02
0.16+1.11E-01
1.31+7.48E-02

2001 Gross Beta Concentrations at Surface Water Sampling Locations

Location

Off-Ste

WFBCBKG
WFBCTCB
WFBIGBR
WHELBR

On-Ste

WNNDADR
WNSP006
WNSW74A
WNSWAMP

Number of
Samples

12
12
12
12

12
52
52
52

Range

(KCi/mL)

<1.21E-09 to 2.72E-09
3.71E-09 to 1.26E-08
1.36E-09 to 3.72E-09
1.88E-09 to 6.52E-09

1.52E-07 to 3.30E-07
1.27E-08 to 1.62E-07
<3.80E-09 to 3.36E-08
2.36E-06 to 8.65E-06

VWVDP Site Environmental Report

(Ba/L)

<4.47E-02 to 1.00E-01
1.37E-01 to 4.68E-01
5.02E-02 to 1.38E-01
6.96E-02 to 2.41E-01

5.62E+00 to 1.22E+01

4.70E-01 to 6.01E+00
<1.40E-01 to 1.24E+00
8.74E+01 to 3.20E+02

Annual Average

(uCi/mL)

1.84+1.25E-09
7.84+1.51E-09
2.20+1.27E-09
3.96+1.83E-09

1.90+0.07E-07
4.40+0.41E-08
1.22+0.44E-08
4.79+0.04E-06

(Ba/L)

6.82+4.63E-02
2.90+0.56E-01
8.15+4.71E-02
1.47+0.68E-01

7.04+0.26E+00
1.63+0.15E+00
4.51+1.64E-01
1.77+0.01E+02

Calendar Year 2001
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Theaverage grossaphaand grossbetadatafrom
location WNSP0O06 and the maximum and mini-
mum resultsarenotedin Tables2-1 and 2-2 (p. 2-
5) for comparison with sampling resultsfrom other
on- and off-sitesurfacewater locations. Asshown
inTable2-2, grossbetaresultsfor WNSP0O6 are
generally higher than those at downstream and
background locations. Figure 2-1 (below) shows
thefifteen-year trends of grossalpha, grossbeta,
and tritium concentrationsat | ocation WNSPOO6.
Fluctuationsover thisperiod reflect variable con-
centrationsintrested WV DPliquid effluent being
released fromthesite.

Many of the constituents detected at low levelsin
effluent from WNSPOO1 werenot detectabledown-
stream at location WNSP006. Except for grossbeta
and grontium-90, dl congtituentsthat weredetected
werefound at concentrationslower than 1% of the
respective DCG. Thehighest monthly concentration
of grontium-90 a WNSP006in 2001 was2.80E-08
MCi/mL (1.04 Bg/L), whichislessthan 3% of its
DCG (1E-06 uCi/mL).

Average concentrationsin 2001 for theradiol ogi-
cal parameters monitored at WNSPOO7 (gross
apha, grossbeta, tritium, and cesum-137) and at
WNSP0O08 (gross a pha, grossbeta, and tritium)
werea so at small percentages of their respective
DCGs.

Concentrations observed farther downstream at
Felton Bridge (WFFELBR), thesampling location
that representsthefirst point of public accessto
surface watersleaving the WV DP site, continue
to be close to or indistinguishable from back-
ground.

WNSP005 and WNCOOLW. Sampling point
WNSP005, which monitorsdrainagefromland on
the east side of the main plant, and WNCOOLW,
which monitorsfacility coolant water, are sampled
monthly for grossd pha, grossbeta, and tritium con-
centrations. WNCOOLW asoissampled quarterly
for gammaisotopes, including cesum-137. Radio-
logical datafor WNSPO05 and WNCOOLW are
foundin TablesC-3and C-11 (pp. C-5and C-11).
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Figure 2-1. Fifteen-Year Trends of Gross Alpha, Gross Beta, and Tritium Concentrations
at Sampling Location WNSP006
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Average gross alphaand tritium concentrations
for both locationswere bel ow detection levelsin
2001. Average gross beta concentrations at
WNSPO005 and WNCOOLW were considerably
lower than the strontium-90 DCG (<20% and
<1%, respectively). Average cesum-137 concen-
trations at WNCOOLW were below detection
levelsin2001.

WN8D1DR. Thissampling point is at the access
to astorm sewer manholethat originaly collected
surface and shallow groundwater flow from the
high-level wastetank farm area. In July 1993 the
accesswasvalved off fromtheoriginal high-level
wastetank farm drainage areato prevent collected
watersfromrising freely tothesurface. Although
samplesfrom thislocation are not thought to be
representative of either local groundwater or sur-
facewater, weekly sampling for grossa pha, gross
beta, and tritium continued through 2001. A
monthly compositewas analyzed for gammara
dionuclides and strontium-90. Sampling at
WN8D1DR wasdiscontinued in December 2001.

Averagegrossapha, tritium, and cesum-137 con-
centrationsat WN8D1DR wereall below detec-
tionlevelsin 2001. Although gross betaactivity
was detected, if gross beta concentrationswere
assumed to be compl etely attributable to stron-
tium-90, they would account for only 1.1% of the
strontium-90 DCG. Radiological data for
WNB8D1DR arefound in Table C-13 (p. C-12).

South Plateau Sampling L ocations. Two inac-
tive underground radioactive waste disposal ar-
eas, the Nuclear Regulatory Commission
(NRC)-licensed disposal area (NDA) and the
sate-licensed digposal area(SDA), lieonthesouth
plateau of the site. (The SDA ismanaged by the
New York State Energy and Research Develop-
ment Authority [NY SERDA].) Thedrum cell, an
aboveground structure used to storegpproximately
19,000 drumsof processed low-level radioactive
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waste, islocated nearby. Surface waters, which
flow from the south to the north, are routinely
monitored at several points around these areas.
(SeeFig. A-2[p. A-4].) Inaddition to theroutine
samples collected by the WVDP, samples are
collected and analyzed by the New York State
Department of Health (NYSDOH) at the two
stream sampling pointsthat receivedrainagefrom
the south plateau, WNFRC67 and WNERBS53.

NRC-Licensed Disposal Area. Sampling point
WNNDATR isasump at thelowest point inthe
collection trench system constructed along the
northeastern and northwestern sides of the NDA
that intercepts groundwater fromthe NDA. If ra-
diologicd or nonradiological contaminationwere
tomigratethrough the NDA,, it would most likely
be first detected in samples from WNNDATR.
Monthly samplesfrom WNNDATR aretakenun-
der the auspi ces of the environmental monitoring
program and quarterly samplesunder theauspices
of thegroundwater monitoring program.

Surfacewater drainage downstream of the NDA
is monitored at WNNDADR. Further down-
stream, water from sampling point WNERB53in
Erdman Brook, which represents surface waters
fromtheNDA beforethey joinwith drainagefrom
themain plant and lagoon areas, asoismonitored.
Some drainage from western and northwestern
portionsof the SDA al so passesthrough sampling
pointsWNNDADR and WNERBS53.

Monthly resultsfrom WNNDATR, thesumpin
the interceptor trench, are in Table C-20 (p. C-
17) and quarterly results are listed under
“NDATR” in TablesE-4, E-11, and E-13 (pp. E-
12, E-16, and E-18, respectively). Resultsfrom
WNNDADR, surface water drainage down-
stream of theNDA, arein Table C-19 (p. C-16),
and resultsfrom WNERBS53, the sampling loca
tion even further downstream of theNDA, arein
Table C-10 (p. C-10). Parameters monitored at
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thesethreeNDA samplinglocationsincludegross
apha, grossbeta, tritium, iodine-129, and cesum+-137.

Gross alpha and gross beta results from
WNNDADR areincludedin Tables2-1 and 2-2
(p. 2-5) for comparison with results from other
surfacewater locations. In addition, fifteen-year
trendsof grossalpha, grossbeta, and tritium con-
centrationsat WNNDADR areplotted in Figure
2-2 (below). Allowing for seasonal variations,
gross apha and gross beta concentrations have
been relatively stable over this time period,
whereas tritium concentrations have been de-
creasing.

Gross Alpha. Gross apha results from water
samplestaken at WNNDATR, WNNDADR, and
WNERB53in 2001 wereindistinguishablefrom
background results from Buttermilk Creek up-
stream of thesite (WFBCBKG).

Gross Beta. Gross betaresults at all three loca-
tionswere elevated with respect to background,

but even the maximum concentration, at
WNNDADR, waslessthan 35% of the DCG for
srontium-90inwater (1E-06 uCi/mL). Themaxi-
mum result at Erdman Brook (WNERB53), fur-
ther downstream of the NDA,, was less than 4%
of the strontium-90 DCG. Grossbeta activity at
theselocationsisattributablelargely to strontium-
90. Residual soil contamination from past waste
burial activitiesisthought to be the source of the
activity. The NDA isthought to be the predomi-
nant source of gross beta activity observed at
WNNDATR. Water collected at thislocation is
treated prior to discharge at WNSPOOL.

Tritium. Although tritium concentrations at
WNNDATR and WNNDADR wereadsoeevated
with respect to background values (those from
WNERB53 were not), the maximum concentra-
tions from both WNNDATR and WNNDADR
werelessthan 1% of the DCG for tritiuminwa-
ter (2E-03 pCi/mL). Allowing for seasona varia-
tions, tritium concentrations seem to be generaly
decreasing a both WNNDATR and WNNDADR.
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Figure 2-2. Fifteen-Year Trends of Gross Alpha, Gross Beta, and Tritium Concentrations
at Sampling Location WNNDADR
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Sincethe hdf-lifeof tritiumisdightly longer than
twelve years, decreasing tritium concentrations
may be partialy attributableto radioactive decay.

lodine-129. A key indicator of possible migra-
tion of nonradiological organic contaminantsfrom
the NDA would beiodine-129, whichissolublein
water and isknownto travel with the organic con-
taminants present in the NDA. lodine-129 con-
centrationsat WNNDADR and WNNDATR in
2001 weredtatisticaly indistinguishablefrom back-
ground concentrations.

Cesum-137. No cesum-137 activity was detected
at either WNNDATR or WNNDADR in 2001.

Total Organic Halides. Total organic halides
(TOX) measurements are used as a screening
mechanism to detect the presence of certain or-
ganic compounds and associated radionuclides.
Average TOX concentrationsat both WNNDATR
and WNNDADR, adthough lower in 2001 thanin
2000, remained withintherange of historical val-
uesat theselocations. (See aso Resultsof Moni-
toring at the NDA in Chapter 3[p. 3-13].)

New York State-Licensed Disposal Area. Point
WNSDADR is used to monitor drainage from
trench covers on the southwestern area of the
SDA. Immediately south of the SDA, and up-
stream of WNSDADR, sampling point
WNDCELD isused to monitor surface drainage
fromtheareaaround thedrum cell. (SeeFig. A-
2 [p. A-4].) To the northeast, sampling point
WNFRC67, in Frank’s Creek, isused to monitor
drainage downstream of the drum cell and the
eastern and southern borders of the SDA. Re-
sults from WNSDADR, WNDCELD, and
WNFRC67 arein TablesC-12 (p. C-11), C-14 (p.
C-12), and C-9 (p. C-10), respectively.

Grossbetaresultsat WNFRC67 and WNDCELD
and tritium resultsat WNSDADR were€elevated
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with respect to background measurements at
WFBCBKG. Even so, maximawere all 1% or
less of the respective DCG (1E-06 pCi/mL as
strontium-90 for grossbetaand 2E-03 uCi/mL for
tritium). All other radiological resultsin calendar
year 2001 at sampling points WNSDADR,
WNDCELD, and WNFRC67 weredatigticaly in-
distinguishablefrom background.

Standing Pond Water Sampling L ocations. In
addition to samplesfrom moving water (streams
or seeps), samples from ponds within the
WNY NSC aread so collected and tested annual ly
for variousradiol ogical and water quality param-
etersto confirm that no mgjor changesare occur-
ring in standing water within the Project environs.

Four ponds near the siteweretested in 2001. For
comparison, abackground pond 14.1 kilometers
(8.8 mi) north of the Project wasalso tested. (See
Figs. A-2, A-3, and A-13[pp. A-4, A-5, and A-
15] for thelocations of thefive pondsand Table
C-21 [p. C-18] for asummary of sampling re-
sults.) Although the gross betaresult at standing
water pond WNSTAW4 was elevated with re-
spect to background, all other grossalpha, gross
beta, and tritium resultswere statitical ly the same
as concentrations at the background pond. If al
grossbetaactivity at WNSTAW4 were attribut-
ableto strontium-90, it would congtitute lessthan
1% of the strontium-90 DCG (1E-06 pCi/mL).

Off-Site Surface Water Sampling L ocations.
Samples of surface water are collected at four
off-sitelocations, two on Buttermilk Creek and
two on Cattaraugus Creek. Off-site surface wa-
ter and sediment sampling locationsare shown on
Fig. A-3(p. A-5). Tables2-1and 2-2 (p. 2-5) list
the ranges and annual averages for gross alpha
and gross beta activity at off-site surface water
locations, which may be compared with datafrom
on-dtelocations.
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Chapter 2. Environmental Monitoring

Fox Valley Road and Thomas Corners Bridge
Sampling Locations. Buttermilk Creek is the
major surfacedrainagefromthe WNY NSC. Two
surface water monitoring stationsare located on
Buttermilk Creek, one upstream of the WVDP at
Fox Valley Road (WFBCBKG) and one down-
stream of the WV DP at Thomas Cornersbridge
(WFBCTCB). The Thomas Cornersbridge sam-
pling location is also upstream of Buttermilk
Creek’sconfluencewith Cattaraugus Creek. The
Thomas Corners bridge sampling location repre-
sentsanimportant link in the pathway to humans
because dairy cattle have access to the water
here.

Samples collected every week are composited
monthly and analyzed for tritium, grossalpha, and
gross betaradioactivity. A quarterly compositeis
andyzedfor gamma-emitting radionudidesand sron-
tium-90. Quarterly samplesfromWFBCBKG, the
background location, dso areandyzed for specific
radionuclidesasnotedin Appendix B (p. B-29) and
theresults are used as abase for comparison with
resultsof samplesfrom siteeffluents.

Table C-22 (p. C-19) listsradionuclide concentra-
tionsat the Fox VValey Road background location;
Table C-23 (p. C-20) listsradionuclide concentra-
tionsdownstream of the site at Thomas Corners

bridge.

Grossalpha, tritium, and cesium-137 concentra
tionsat Thomas Cornersbridgewere statistically
the same as background concentrationsin 2001.
Gross beta and strontium-90 concentrations at
Thomas Cornersbridge, however, wereelevated
in comparison to background and may be attrib-
utedto small amountsof radioactivity moving from
thedite, principally during periods of lagoon dis-
chargeviaFrank’s Creek.

The highest gross beta concentration at Thomas
Cornersbridgewas 1.26E-08 uCi/mL (0.47 Bg/
L). If compared to the most conservative guide-
line for beta emittersin water (strontium-90 at
1E-06 uCi/mL [37 Bg/L]), gross betaconcentra-
tionsat Thomas Cornershbridgewould belessthan
2% of the DCG. The highest strontium-90 con-
centrationwas5.41E-09 uCi/mL (0.20Bg/L), less
than 1% of the DCG.

Springville Dam on Cattaraugus Creek
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Cattaraugus Creek at Felton Bridge and
Bigelow Bridge Sampling Locations. Buttermilk
Creek flowsthroughthe WNY NSC and then off-
site, where it joins with Cattaraugus Creek. An
automated sampler is located on Cattaraugus
Creek at Felton Bridge (WFFELBR), just down-
stream of the point where Buttermilk Creek en-
ters. Samplesare collected weekly and analyzed
for grossalpha, grossbeta, and tritium concentra-
tions. A chart recorder registersthe stream depth
during the sampling period so that aflow-weighted
weekly samplecan beproportioned into amonthly
composite, whichisanayzedfor grossapha, gross
beta, tritium, strontium-90, and gammaremitting ra-
dionuclides. (See Table C-24[p. C-20].)

Background samplesare collected monthly from
Cattaraugus Creek a Bigelow Bridge (WFBIGBR),
which is upstream of the point where Buttermilk
Creek entersCattaraugus Creek. Thesesamplesare
andyzed for concentrationsof grossa pha, grossbeta,
tritium, strontium-90, and gamma-emitting radionu-
clides. (SeeTableC-25[p. C-21].)

No statistically significant differenceswere noted
between results of analysesfor gross alpha, tri-
tium, strontium-90, and cesium-137 at either the
upstream or downstream sampling locations. How-
ever, gross beta concentrations at Felton Bridge
(WFFEL BR) were higher than those at the back-
ground location at Bigelow Bridge (WFBIGBR).
The highest gross beta concentration at Felton
Bridgein 2001 was 7.79E-09 uCi/mL (0.29 Bg/
L), whichisabout 1% of the DCG for strontium-
90. Figure 2-3 (below) showsgrossalpha, gross
beta, and tritium resultsover the past fifteen years
in Cattaraugus Creek samples taken at Felton
Bridge. For themost part, tritium concentrations
represent method detection limitsand not detected
radioactivity. (Method detection limit valuesare
level sbel ow which the anal ytical measurement
could not detect any radioactivity. See DataRe-
porting in Chapter 1[p. 1-4].) Takinginto account
seasonal fluctuations, gross betaactivity appears
to haveremained relatively constant at thisloca-
tionsince 1987.
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Figure 2-3. Fifteen-Year Trends of Gross Alpha, Gross Beta, and Tritium Concentrations
at Sampling Location WFFELBR
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Drinking Water Sampling L ocations. Drink-
ing water (potablewater) issampled both off-site
(near the WV DP) and on-site. Off-sitedrinking
water samples are taken from wells that repre-
sent the nearest unrestricted use of groundwater
near the Project; none of these wellsdraw from
groundwater unitsunderlying the site. Drinking
water and utility water for the Project are drawn
from two on-site surface water reservoirs.

Off-SteWAlIs. Nineoff-steprivete, resdentid wells
between 0.9 miles (1.5 km) and 4.3 miles (7 km)
from thefacility weresampled for radiological pa-
rametersin 2001. A tenth privatewell, 18 miles(29
km) south of thesite, providesabackground sample.
SamplinglocationsareshowninFiguresA-9, A-12,
and A-13 (pp. A-11, A-14, and A-15) in Appendix
A. Resultsfromthesampling arepresentedin Table
C-26 (p. C-21). Radiological resultsin 2001 were
withintherangeof historical vaues.

On-SteDrinking and Utility Water. On-sitedrink-
ing water sourceswere aso monitored for radio-
nuclides at four locations: the Environmental
Laboratory (WNDNKEL ); the maintenance shop
(WNDNKMS); the main plant (WNDNKMP);
and the utility room (WNDNKUR). Monthly
sampleswereanayzed for grossalpha, grossbeta,
and tritium concentrations. Results of analyses of
samplesfrom sitelocationswere compared with
those from the entry point location at the utility
room, which servesasacontrol comparison sam-
pling location for these drinking water samples.
No differences between control valuesand those
from sitelocationswere noted. (See Appendix C,
TablesC-15through C-18[pp. C-13through C-15].)

Radiological Monitoring:
Sediments
Particul ate matter in streams can adsorb radio-

logica congtituentsinliquid effluents, settleonthe
bottom of the stream as sediment, and subsequently
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be eroded or resuspended, especially during peri-
odsof high stream flow. Theseresuspended sedi-
ments may provide a pathway for radiological
constituentsto reach humans either directly via
exposureor indirectly through thefood pathway.

On-Site Sediments. Sediment samplesare taken
fromthe samelocations as surface water samples
and areidentified assediment samplesby the* SN”
prefix. (See Appendix B [p. B-iii].) Sedimentsare
collected on-site at thethree pointswhereliquid
effluentsleaving thesitearemost likely tobera-
diologicdly contaminated: Frank’sCreek whereit
leaves the security fence (SNSP006); the north
swamp (SNSW74A); and the northeast swamp
(SNSWAMP). Figure A-2 (p. A-4) showstheon-
Stesaediment sampling locations. (Notethat svamp
sediment samplesmay be partially composed of
soils.) Resultsfrom radiological analysesof these
samples are listed in Table C-28 (p. C-23). As
expected, grossbeta, cesium-137, strontium-90,
and certain alphaisotopic resultswere higher at
the above three sediment sampling pointsthan at
the background sampling points.

Off-Site Sediments. Sedimentsare collected of f-
steat threelocationsdownstream of the WV DP:
Buttermilk Creek at Thomas Corners Road
(SFTCSED), Cattaraugus Creek at Felton Bridge
(SFCCSED), and Cattaraugus Creek at the
Springvilledam (SFSDSED). Thefirst two sam-
pling pointsarelocated at automatic water sam-
plers. The other is behind the Springville dam,
wherewater would be expected to transport and
deposit sedimentsthat had adsorbed radionuclides
fromthe site. L ocations upstream of the WV DP
are Buttermilk Creek at Fox Valley Road
(SFBCSED) and Cattaraugus Creek at Bigelow
Bridge (SFBISED). Thetwo upstream locations
provide background data for comparison with
downstream points. Figure A-3 (p. A-5) shows
the of f-site sediment sampling locations.
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Figure 2-4. Sixteen-Year Trends of Cesium-137 in Stream Sediments at Two L ocations Upstream
and Three Locations Downstream of the WVDP

Most radiological resultsfrom downstream sedi-
ment sampling siteswere tatistically thesameas
those from background locations. However, sedi-
mentsfrom Buttermilk Creek near Thomas Cor-
ners, thesampling locationimmediately downstream
of thesite, contained gross beta, strontium-90, and 155065
cesium-137 concentrationsstetigticaly higher than
background. Sedimentsfrom Cattaraugus Creek
by Felton Bridge also contained elevated cesium-
137 concentrations, consistent with historical re-
sultsat thissite. A comparison of annual averaged
cesum-137 concentrationsfrom 1986 through 2001
for thefiveoff-sitesampling locationsisillustrated 50506 -
inFigure 2-4 (above). Asthefigureindicates, ce-
sium-137 concentrationsarerelatively stable at
the two background locations (SFBCSED and
SFBISED) and are either stable or declining at 00e+0
the three locations downstream of the WVDP
(SFTCSED, SFCCSED, and SFSDSED).

2006

10E-05

pCi/gdry

B Cesum137 A Natud Potassum40

Figure 2-5. Comparison of Cesium-137

_Althoughcesium-137adivity historicd_ly isdevated With Naturally Occurring Potassium-40
indownstream Cattaraugus Creek sediments, rela- Concentrations in 2001 at Downstream Sampling
tiveto upstream sediments (see Appendix C, Table Location SFTCSED
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Chapter 2. Environmental Monitoring

C-30[p. C-25]), thelevelsarefar lower than those
of naturally occurring gammaemitterssuch aspo-
tassium-40. (See Fig. 2-5 [p. 2-13], whichisa
graphic comparison of cesum-137 to potassium-
40 at the downstream location nearest the WV DR,
Buttermilk Creek at Thomas Corners Road —
SFTCSED.)

Radiological Monitoring: Air

Permitsobtaned fromtheU.S. Environmenta Pro-
tection Agency (EPA) dlow air containing small
amountsof radioactivity to berel eased from plant
ventilation stacksduring norma operations. Theair
released must meet criteriaspecifiedinthe National
Emission Standardsfor Hazardous Air Pollutants
(NESHAP) regulationsto ensurethat theenviron-
ment and the public' shedlth and sefety areprotected.
Dose-based comparisons of WVDP emissions
against NESHAP criteriaare presented in Chapter
4, Radiologica Dose Assessment.

Unlike NESHAP dose criteria, the DOE DCGs
are expressed in units of uCi/mL and therefore
can bedirectly compared with concentrations of
radionuclidesin WVDPair emissons. DOE stan-
dardsand DCGsfor radionuclides of interest at
theWVDParefound in Appendix K, Table K-1

(p. K-3).

Radiologica parametersmeasuredinair emissons
include concentrations of gross aphaand gross
beta, tritium, strontium-90, cesium-137, and other
radionuclides. When comparing concentrations
with doselimitsfor screening purposes, grossal-
phaand betaradioactivities are assumed to come
from americium-241 and strontium-90, respec-
tively, because the dose effectsfor theseradionu-
clidesarethemost limiting for major particulate
emissionsat the WVDP.

On-Site Ventilation Systems. The exhaust from
each EPA-permitted fixed ventilation systemon-

2-14

VWVDP Ste Environmental Report

steiscontinuoudy filtered, monitored, and sampled
asit isreleased to the atmosphere. Because con-
centrationsof radionudidesinar emissonsarequite
low, alargevolumeof air must be sampled at each
point inorder to measurethe quantity of specificra:
dionuclidesrdeased fromthefacility. Specialy de-
signed sampling nozzles continuously remove a
representative portion of the exhaust air, which is
then drawn through very fine glassfiber or mem-
branefilterstotrap particul ates. Sendgtive detectors
continuoudy monitor thesefiltersand provideread-
outsof aphaand betaradioactivity levels.

Separate sampling unitson the ventilation stacks
of the permitted systems contain another glassfi-
ber filter that isremoved every week and tested
inthelaboratory. Thesefiltersare analyzed rou-
tinely for the parameters delineated in Appendix
B of thisreport.

Special samples also are collected in order to
monitor gaseous (non-particul ate) emissions of
radioactivity. For example, six of thesampling sys-
tems contain an activated carbon cartridge that
collectsgaseousiodine-129, and at two locations
water vapor iscollected by trapping moisturein
silicagel desiccant columns. Thetrapped water is
digtilledfromthesilicagd desiccant and andyzed
for tritium. Figure A-4 (p. A-6) showsthe loca-
tionsof on-siteair monitoring and sampling points.

The Main Plant Ventilation Stack. The main
ventilation stack (ANSTACK) is the primary
source of airborne releases at the WVDP. This
stack, which ventsto the atmosphere at aheight
of more than 60 meters (approximately 200 ft),
rel easesfiltered ventilation from several facilities,
including theliquid waste treatment system, the
analytical laboratories, and off-gasfromthevitri-
fication system.

Samplesfrom the main plant stack are collected
weekly and analyzed for gross al pha, gross beta,
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Figure 2-6. Fifteen-Year Trends of Gross Alpha and Gross Beta Activity at the Main Stack
Sampling Location (ANSTACK)

and tritium concentrations. Weekly filters are
composited quarterly and analyzed for strontium-
90, gamma-emitting radionuclides, total uranium,
uraniumisotopes, plutonium isotopes, and ameri-
cium-241. Charcoal cartridges collected weekly
arecomposited quarterly and analyzed for iodine-
129. In addition, filtersfrom the main plant venti-
lation stack areroutingly analyzed for strontium-89
and cesum-137 aspart of operational -safety moni-
toring.

Monthly and quarterly total curiesreleased fromthe
mainstack in 2001 aresummarizedin TableD-1 (p.
D-3). Total curiesreleased, annual averages, anda
comparison of total curiesrel eased with theappli-
cableDCGsaresummarizedin TableD-2 (p. D-4).
Asinpreviousyears, 2001 resultsshow that aver-
ageradioactivity levelsat thepoint of dischargefrom
the stack were aready bel ow concentration guide-
linesfor airborneradioactivity inan unrestricted en-
vironment. Airborne concentrationsfrom the stack
tothesite boundary arefurther reduced viadisper-
sion by afactor of morethan 200,000. Resultsfrom
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ar samplestaken just outs dethesiteboundary con-
firmthat WV DP operationshad no discernible ef-
fect onoff-gtear qudity. (SeePerimeter and Remote
Air Sampling[p. 2-17].)

Figure 2-6 (above) shows the gross alpha and
grossbetacuriesreleased per monthfromthemain
stack during the past fifteen years. Thefigurein-
dicatesasteady five-year downward trendin both
grossalphaand gross betaactivity from 1987 to
mid-1992 and a stabilization through mid-1995.
Previtrification transfersof cesium-loaded zeolite
fromwastetank 8D-1to 8D-2 beganinlate 1995,
and airbornereleasesincreased.

In June 1998 the WV DP compl eted thefirst phase
of high-level wastevitrification, processing thebulk
of the waste in tank 8D-2. In the latter part of
1998 thefocusof thevitrification program shifted
tothesecond phase, vitrifying thehigh-level waste
resduasinthetank. Phasell vitrification contin-
ued throughout 2001.
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Snceradioactivevitrification operationsbeganinmid-
1996, theradionudideconcentrationsinarr emissons
havefluctuated whilegeneraly remaining higher than
concentrationsbeforevitrification began. Ingenerd,
concentrationsof grossbeta, tritium, iodine-129, and
cesum-137 have decreased during the second phase
of vitrification. Grossa pha, srontium-90, and apha
isotopic concentrations, however, haveshowndight
increases during phase Il. This phenomenon is
thought to be partially attributableto the changing
character of thewaste being vitrified (resdualsin
phase I versus the bulk wastes of phase1). The
changing radionuclidedistribution may asoreflect
theincreasing contributiontoair emissonsfromde-
contamination of wagtetanks trandfer lines andmain
plant cdlls, inpreparationfor Steclosure.

\itrification Heating, Ventilation, and Air Con-
ditioning (HVAC) Sampling System. Sampling
point ANVITSK and the seismically protected
backup samplepoint ANSEISK monitor emissons
fromthevitrification HVAC system. (Off-gasven-
tilation fromthevitrification systemitself isre-
leased through the main plant stack.)

Radioactivity concentrations were monitored at
ANVITSK and ANSEISK before actua radioac-
tive vitrification began in July 1996. The
previtrificationlevel sprovideabasdinefor compari-
sonwith concentrationsof radionudidesinemissons
during vitrification. Resultsfrom 2001 arefoundin
TablesD-3and D-4 (pp. D-5and D-6). Concentra-
tionsof radionuclides measured during 2001 were
indistinguishablefrom background vaues.

Other On-Ste Air Sampling Systems. Sampling
systemssimilar to those of themain stack monitor
arborneeffluentsfromthe01-14 building vertilation
stack (ANCSSTK), the contact Size-reductionfacil-
ity ventilation stack (ANCSRFK), the supernatant
trestment sysem ventilation sack (ANSTSTK), and
the contai ner sorting and packaging facility ventila-
tion stack (ANCSPFK). (SeeFig. A-4[p. A-6].)

VWVDP Ste Environmental Report

Tables D-5 through D-8 (pp. D-7 through D-10)
show monthly totals of gross alphaand betara-
dioactivity and quarterly totd radioactivity released
for specific radionuclides at each of these sam-
pling locations. Samples from these locations
(ANCSSTK, ANCSRFK, ANSTSTK, and
ANCSPFK) occasionally showed detectable con-
centrations of grossradioactivity aswell asspe-
cific beta- and a pha-emitting radionuclides, but
none approached any DOE effluent limitations.

Two other operationsareroutinely monitored for
arborneradioactiverel eases: thelow-level waste
trestment facility ventilation syssem (ANLLW2V),
which cameon-linein 1998, and the contaminated
clothing laundry ventilation sysem (ANLAUNV).
(Although one additional monitoring point
[ANLLWTVH, the sampler for radioactive op-
erationsat theformer low-level waste treatment
ventilation] islisted aspart of theroutine sampling
program, thelocation and sampler are no longer
in use and the point may be deleted from the pro-
gram. No sampleswere collected in 2001.)

Thelow-leve wastetreatment facility ventilation
point and the laundry ventilation system are
sampled for gross alphaand gross betaradioac-
tivity. These emission pointsare not required to
be permitted because the potential magnitude of
theemissionsissolow. Although only semiannual
grab samplingisrequiredto verify thelow level of
emissions, both pointsare sampled continuously
while discharging to the environment. Datafor
thesefacilitiesare presented in TablesD-9 through
D-11 (pp. D-11 and D-12). Results from these
caendar year 2001 sampleswerewe | below DOE
effluent limitations.

Permitted portabl e outdoor ventilation enclosures
(OVEsS) are used occasionally to providethe ven-
tilation necessary for the safety of personnel work-
ing with radioactive materials in areas outside
permanently ventilated facilities. Air samplesfrom
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OV Esarecollected continuoudy whilethoseemis-
sion pointsare discharging, and datafrom these
units are included in annual airborne emission
evaluations. (See Table D-15 [p. D-16].) Aver-
agedischargesfrom OV Eswerewell below DOE
guidelinesfor alphaand betaradioactivity inan
unrestricted environment.

Threeon-siteair samplerscollect samplesof am-
bient air inthevicinity of three on-stewaste stor-
age units—the lag storage area (ANLAGAM),
the NDA (ANNDAAM), and the SDA
(ANSDAT?9). (SeeFig. A-4[p. A-6].) Thesesam-
plerswere put in place to monitor potential dif-
fusereleasesof radioactivity. Monitoring datafrom
theselocationsare presented in Appendix D, Tables
D-12through D-14 (pp. D-13 through D-15).

Withtheexceptionof tritium resultsat ANSDATY,
radiological datasetsfor thethreelocationsare
datistically indistinguishablefromresultsfor back-
ground air monitoring locations at Great Valley
(AFGRVAL) and Nashville (AFNASHV). Al-
thoughtritium resultsat ANSDAT9 wereeevated
with respect to background, even the highest re-
sult (2.80E-12 uCi/mL [1.04E-04 Bg/L]) wasless
than 0.1% of the DOE DCG for tritium in air
(1E-07 pCi/mL).

Perimeter and RemoteAir Sampling. Samples
for radionuclidesinair are collected continuoudy
at six locations around the perimeter of the site
and at four remote locations. Maps of perimeter
and remote air sampling locations are found on
FiguresA-5, A-12, and A-13 (pp. A-7, A-14, and
A-15).

The perimeter locations on Fox Valley Road
(AFFXVRD), Rock Springs Road (AFRSPRD),
Route 240 (AFRT240), Thomas Corners Road
(AFTCORD), Dutch Hill Road (AFBOEHN), and
at thesite'sbulk storagewarehouse (AFBLK ST)
were chosen because they provide historical con-
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tinuity (asformer NFS sampling locations) or be-
causethey represent themost likely locationsfor
detecting off-site airborne concentrations of ra-
dioactivity.

The remote | ocations provide datafrom nearby
communities — West Valley (AFWEVAL) and
Springville (AFSPRVL) —and from moredistant
background areas. Concentrations measured at
Great Valley (AFGRVAL, 19 miles [30.9 km]
south of the site) and Nashville (AFNASHV, 25
miles [39.8 km] west of the site in the town of
Hanover) are cons dered representative of regiond
background air.

Atal locationsairborne particulates are collected
onfiltersfor radiological analysis. Samplersmain-
tain an averageflow of approximately 1.4 ft3/min
(40 L/min) through a47-millimeter glassfiber fil-
ter. The sampler heads are set above the ground

F]

Changing an Air Filter at an Air Sampling Station
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at theheight of the average human breathing zone.
Filtersare collected weekly and analyzed after a
seven-day “ decay” periodto removeinterference
from short-lived naturally occurring radionuclides.
After weekly sample filters are measured for
gross a phaand gross beta concentrations, they
arecombined inaquarterly composite consisting
of thirteen weekly filters. The compositeisana-
lyzed for specific a pha-emitting, beta-emitting, and
gamma-emitting radionuclides.

At two locations, the nearest perimeter location in
the predominant downwind direction (Rock Springs
Road) and the primary background location (Grest
Valley), desiccant columnsareused to collect air-
borne moisturefor tritium analysisand charcoal
cartridges are used to collect samplesfor iodine-
129 analysis.

Trendsof grossd phaand grossbetaconcentrations
at theRock SpringsRoad locationareshownin Fig-
ure 2-7 (below). Within a range of seasona and
weekly fluctuations, the concentrations have been

relatively constant over the past fifteen years. The
grossaphaand grossbetarangesand annual aver-
agesfor each of theoff-gtesampling pointsarenoted
on Tables 2-3 and 2-4 (facing page). All grossal-
pha averages were below detection levels. Gross
betaresultsfrom samplestaken at two near-gtecom-
munitiesand from the Site perimeter were statisti-
cally the same as those from the background
samplers, suggesting that thereisno adversesitein-
fluenceontheair qudity at thesenear-stelocations.
Grosshetaconcentrationsat al off-steand perim-
eter |locations averaged about 1.88E-14 puCi/mL,
whichisabout 0.2% of the DCGfor strontium-90in
ar (9e-12 uCi/mL). Thehighest averagegrossheta
concentration (1.97E-14 uCi/mL [about 0.22% of the
DCQG]) wasat Boehn Road.

Additional radionuclide datafrom these samplers
areprovidedin Tables D-16 through D-25 (pp. D-
17 through D-23).

Although low levelsof tritium, strontium-90, io-
dine-129, and cesium-137 weredetected inemis-

1E13

uCi/mL
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Figure 2-7. Fifteen-Year Trends of Gross Alpha and Gross Beta Concentrations
at the Rock Springs Road Sampling Location (AFRSPRD)
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Table 2-3

2001 Gross Alpha Concentrations at Off-Site, Perimeter, and On-Site
Ambient Air Sampling Locations

Location

AFBLKST
AFBOEHN
AFFXVRD
AFGRVAL
AFNASHV
AFRSPRD
AFRT240
AFSPRVL
AFTCORD
AFWEVAL
ANLAGAM
ANNDAAM
ANSDAT9

Number of
Samples

BB RBRBR

Range

(uCi/mL)

<6.50E-16102.54E-15
<8.24E-16102.30E-15
<8.44E-16103.18E-15
<8.93E-16102.84E-15
<7.76E-16t02.70E-15
<7.33E-16t02.14E-15
<7.68E-16t02.22E-15
<8.58E-16102.32E-15
<9.09E-16t02.49E-15
<8.42E-16102.27E-15
<6.60E-16102.18E-15
<6.31E-16t01.93E-15
<8.15E-16t02.01E-15

(Bg/rr?)

<2.41E-05t09.39E-05
<3.05E-05t08.52E-05
<3.12E-05t01.18E-04
<3.30E-05t0 1.05E-04
<2.87E-05t09.98E-05
<2.71E-05t07.91E-05
<2.84E-05t08.22E-05
<3.18E-05t08.57E-05
<3.36E-05t09.21E-05
<3.11E-05t08.40E-05
<2.44E-05t08.05E-05
<2.34E-05t07.13E-05
<B8.02E-05t0 7.43E-05

Table 2-4

Annual Average

(UCi/mL)

0.50+1.19E-15
0.77+1.23E-15
0.67+1.23E-15
0.64+1.24E-15
0.68+1.25E-15
048+1.19E-15
0.74+1.27E-15
0.68+1.24E-15
0.72+1.23E-15
0.69+1.26E-15
7.85+9.20E-16
6.97+8.96E-16
0.59+1.22E-15

(Bg/rr?)

1.85+4.39E-05
2.83+t4.54E-05
248+454E-05
2.35+4.60E-05
25244 61E-05
1.79+4.41E-05
2.72+4.70E-05
2.51+4.58E-05
2.66+4.55E-05
254+4.67E-05
290+341E-05
258+332E-05
2.18+4.50E-05

2001 Gross Beta Concentrations at Off-Site, Perimeter, and On-Site
Ambient Air Sampling Locations

Location

AFBLKST
AFBOEHN
AFFXVRD
AFGRVAL
AFNASHV
AFRSPRD
AFRT240
AFSPRVL
AFTCORD
AFWEVAL
ANLAGAM
ANNDAAM
ANSDAT9

Number of
Samples

RO RBIBRBRBRL

Range
(UCi/mL) (Bg/mB)
849E-15t104.22F-14  3.14E-04t01.56E-03
9.10E-15t04.93E-14  3.37E-04t01.82E-03
4.80E-15t04.36E-14  1.78E-04t01.62E-03
6.43E-15t04.33E-14  2.38E-04t01.60E-03
<1.93E-15t04.32E-14  <7.15E-05t0 1.60E-03
5.62E-15t03.89E-14  2.08E-04t01.44E-03
6.70E-15t04.09E-14  2.48E-04t01.51E-03
7.13E-15t04.48E-14  2.64E-04101.66E-03
8.34E-15t04.39E-14  3.09E-041t01.62E-03
6.48E-15t04.43E-14  2.40E-04t01.64E-03
7.75E-15t04.97E-14  2.87E-04t01.84E-03
<1.28E-15t04.08E-14 <4.74E-05t01.51E-03
7.78E-15t04.82E-14  2.88E-04101.78E-03
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Annual Average

(UCi/mL)

1.88+0.33E-14
197+0.33E-14
193+0.33E-14
1.92+0.34E-14
193+0.34E-14
1.76+0.32E-14
1.86+0.33E-14
1.89+0.33E-14
187+033E-14
1.83+0.33E-14
201+0.27E-14
1.78+0.25E-14
1.89+0.33E-14

(Bg/m?)

6.95+1.22E-04
7.31+1.22E-04
7.15+1.23E-04
7.11+1.24E-04
7.15+1.24E-04
6.51+1.20E-04
6.88+1.23E-04
6.98+1.23E-04
6.92+1.21E-04
6.75+1.22E-04
7.44+0.99E-04
6.59+0.94E-04
701+1.22E-04

Calendar Year 2001



Chapter 2. Environmental Monitoring

sionsfrom themain stack on-site, resultsfor these
radionuclidesat near-sitelocationswereindistin-
guishablefrom background vaues, confirming that
sitereleaseshave anegligible effect on near-site
arquality.

Fallout Pot Sampling. Short-term fallout samples
areanalyzed for radionuclide concentrationseach
month at four of the perimeter air sampler loca-
tionsand at one on-sitelocation near theraingauge
outsidethe Environmental Laboratory. (SeeFigs.
A-4and A-5[pp. A-6 and A-7].) Monthly gross
alpha, gross beta, potassium-40, and cesium-137
resultsarereported in nanocuries per square meter
(nCi/m?) and tritium results arereported in pCi/
mL. Resultsfrom on-siteand perimeter locations
were similar to each other and to resultsnoted in
previousyears. Thelow levelsof tritium and ce-
sum-137 released in main stack emissionsdid not
measurably affect on-site or perimeter fallout pot
samplesin 2001. The data from these analyses
and the pH in precipitation are summarized in
TablesD-26 through D-30 (pp. D-24 through D-26).

Off-Site Surface Soil Sampling. Inorder to as-
sesslong-term fallout deposition, surface soil near
theoff-siteair samplersiscollected annually and
andyzedfor radioactivity. Sampleswere collected
fromten locations: six near-site pointson the pe-
rimeter of the WNY NSC, two in nearby commu-
nities, andtwoinlocations 19to 25 miles(30t0 40
km) distant from the Project. Maps of the off-site
surface soil sampling locationsareon FiguresA-
3,A-12,and A-13 (pp. A-5, A-14, and A-15).

Concentrations of gross al phaand betaradioac-
tivity, strontium-90, cesium-137, plutonium-239/
240, and americium-241 were determined at all
tenlocations; concentrations of uranium isotopes
andtotal uranium were determined at two perim-
eter |ocationsand one background location. The
measured concentrationsof most site-related ra-
dionuclidesin soilsfrom the perimeter and com-
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munity locations(Table C-29 [p. C-24]) were sta-
tistically indistinguishablefrom normal regional
background concentrations. Elevated gross beta
concentrationswere noted at Thomas Cornersand
at the Bulk Storage Warehouse, consistent with
historical datafrom these soil samplinglocations.
In 2001, asinthepast, cesium-137 concentrations
from the Rock Springs Road | ocation—northwest
of theste—remained higher than background con-
centrations.

Radiological Monitoring:
Food Chain

Each year food and forage samplesare collected
fromlocations near thesite (Fig. A-9[p. A-11])
and from remotelocations (Figs. A-12and A-13
[pp. A-14 and A-15] in Appendix A). Fish and
deer arecollected during periodswhen they would
normally betaken by sportsmen for consumption.
Most milk samplesare collected monthly; beef is
collected semiannually. Hay, corn, apples, and
beans are collected at the time of harvest.

Fish. Fishareobtained under acollector’spermit by
electrofishing, amethod that temporarily stunsthe
fish, alowing them to be netted for collection.
Electrofishing alowsmoreefficient species-sdec-
tive control than sport fishing, with unwanted fish
being returned to the creek essentialy unharmed.

Fish are collected from three locations in Catt-
araugus Creek: Two locations are downstream of
WNY NSC drainage—one abovethe Springville
dam (BFFCATC) and one bel ow the Springville
dam (BFFCATD) —and onelocation isupstream
of thesite(BFFCTRL). (SeeFigs. A-9and A-13
[pp. A-11and A-15].)

A totd of fifty fishwerecollected from Cattaraugus
Creek in 2001 for testing. Twenty weretakenfrom
thecontrol location upstream of thesite(BFFCTRL),
tenthefirst haf of theyear and ten the second hal f
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Radiological Monitoring: Food Chain
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Electrofishing in Cattaraugus Creek

of theyear. Twenty weretakenimmediately down-
stream of the site (BFFCATC) but above the
Springvilledam, tenthefirgt half of theyear andten
the second half of theyear. Theremainingtenfish
weretaken below thedam (BFFCATD), including
speciesthat migrate about 40 miles (morethan 60
km) upstream from LakeErie.

Theedible portion of each fishwasanalyzed for
strontium-90 content and the gamma-emitting ra-
dionuclide cesium-137. (See Table F-4 [pp. F-6
through F-8] in Appendix F for asummary of the
results.)

Strontium-90 resultsfrom fish above the Spring-
villedam (at BFFCATC) wereelevated in com-
parison with the background samples (from
BFFCTRL), however, resultsfrom below thedam
(BFFCATD) werenot. Strontium-90 concentra-
tions at both |ocations were within the range of
historical results.

Cesium-137 concentrationswere not higher than
background concentrationsat either of thedown-
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stream sampling locations (BFFCATC or
BFFCATD).

Venison. Venison from vehicle-deer accidents
around the WNY NSC and from deer collected
far from the site in the towns of Wellsville,
Humphrey, and Freedom, New York wasanalyzed
for tritium, naturaly occurring potass um-40, stron-
tium-90, and cesium-137 concentrations. (SeeFigs.
A-9,A-12, and A-13[pp. A-11, A-14,and A-15].)
Results from these samples are shown in Table
F-2 (p. F-4) in Appendix F.

No tritium was detected in any of the samples,
however, strontium-90 and cesium-137, radionu-
clides of concernin WV DP effluents, were de-
tected in both near-site and control samples.
Although resultsvary from year to year, datafrom
the last eleven years show no statistical differ-
ences between concentrations of these radionu-
clidesin near-siteand control samples.

For the last seven years, during the large-game
hunting season, hunterswere allowed accessto
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Chapter 2. Environmental Monitoring

designated areaswithinthe WNY NSC, excluding
the WV DP premises, in acontrolled hunting pro-
gramestablished by NY SERDA. Thehunt wascan-
celed in 2001 because of heightened security
concerns. However, datafrom previoushuntshave
shown that concentrations of radioactivity in deer
flesh have been very low, indicating that Project ac-
tivitieshavelittleor no effect ontheloca herd.

Beef. Beef samples are taken semiannually from
both near-site and remotelocations (Figs. A-9 and
A-13[pp.A-11and A-15] in Appendix A) and are
andyzedfor tritium, potassum-40, strontium-90, and
cesum-137. Resultsare presentedin Table F-2 (p.
F-4) in Appendix F. Aswith the deer samples, no
tritiumwasdetected and low levelsof strontium-90
and cesium-137 weredetected in both near-steand
background samples. No significant differenceswere
found between resultsfor theseradionuclidesfrom
near-steand background samples.

Milk. Monthly milk samples were taken from
dairy farmsnear the siteto the north and west —
downwindinthe prevailing wind direction from
the WV DP —and from farms morethan 15 miles
(25 km) from the site and used as control loca-
tions. Annual milk sampleswere collected at two
near-site farmsto the south and east of the site.
The locations of the near-site and remote sam-
pling points are shown in Figure A-9 (p. A-11)
and Figure A-13 (p. A-15) in Appendix A.

The monthly samples from each location were
compoditedinto singlequarterly samplesfor anay-
sis. These quarterly composites and annual
sampleswereanalyzed for tritium, potassium-40,
strontium-90, iodine-129, and cesum-137. Results
arepresentedin TableF-1 (p. F-3) in Appendix F.
Near-site sampleresultswereindistinguishable
from background control sampleresuilts.

Vegetables, Fruit, and For age. Sweet corn, beans,
apples, and hay werecollected a near-steand back-
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ground locationsat harvest time. Samplinglocations
are shown on Figures A-9 (p. A-11), A-12 (p. A-
14), and A-13 (p. A-15) in Appendix A. Samples
wereandyzed for tritium, potassi um-40, cobal t-60,
srontium-90, and cesum-137. Resultsare presented
inTableF-3(p. F-5) in Appendix F.

Low levels of strontium-90 were noted in both
background and near-site samples. Radionuclide
results, including strontium-90, for near-site
sampleswere statistically the same as measure-
mentsfrom background samples.

Direct Environmental
Radiation Monitoring

Thiswastheeghteenthfull year inwhichdirect pen-
etrating radiationwasmonitored at the WV DR Ther-
moluminescent dosmeters(TLDs) areplaced at eech
monitoring location for one calendar quarter (three
months) and are then processed to obtain theinte-
grated gammaradiation exposureat that location.

Monitoring pointsarelocated on-site at thewaste
management units, at the site security fence,
around the WNY NSC perimeter and the access
road, and at background locations remote from
theWVDP (Figs. A-10 through A-13[pp. A-12
through A-15]). Theidentification numbersasso-
ciated with each location were assigned in chro-
nological order of origind installation. (See TLD
Locationsand I dentification Numbers[p. 2-23].)

Quarterly and annual averagesof TLD measure-
mentsat off-siteand on-sitelocationsarenotedin
Appendix H, TablesH-1 and H-2 (pp. H-3 and
H-4). Theresults of measurementsin 2001 show
typical seasonal variationsand aresimilar tore-
sultsfrom previousyears.

On-Site Radiation Monitoring. Table H-2 (p.

H-4) showsthe average quarterly exposurerate
at eachon-site TLD. Theon-sitemonitoring point
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Direct Environmental Radiation Monitoring

with the highest dose readingswas | ocation #24.
Sesdl ed containers of radioactive componentsand
debrisfrom the plant decontamination work are
stored nearby. Thisstorage areaiswell withinthe
WNYNSC boundary, just inside the WVDP
fenced area, andisnot accessible by the public.

The average exposure rate at location #24 was
about 523 milliroentgens (mR) per quarter (0.24
mR/hr) during 2001, dightly lower than theexpo-
sure rate noted at this location in 2000 (0.29
mR/hr). Exposureratesat thislocation aregradu-
aly decreasing becausetheradioactivity inthema:
terialsstored nearby isdecaying. (SeeFig. 1-1[p.
1-10] in Chapter 1.)

The average penetrating radiation exposurerate
in2001 at |ocations 100 to 400 feet (30to 120 m)

distant from the integrated radwaste treatment
storage building —thedrum cell —including TLDs
#18, #32, #34, #35, #36, and #43, was 0.02 mR/
hr, about the same as in 2000. Exposure rates
around thedrum cell are above background levels
(approximately 0.01 mR/hr) becausethe building
containsdrumsfilled with decontaminated super-
natant mixed with cement. (Seeaso Fig. 1-2[p.
1-10] in Chapter 1.) The drum cell and the sur-
rounding TLD locations are well within the
WNY NSC boundary and are not accessible by
thepublic.

Perimeter and Off-Site Radiation M onitoring.
TableH-1 (p. H-3) liststhe average quarterly ex-
posure rate at each off-site TLD location. The
perimeter TLDs (TLDs#1-16 and #20) are lo-
cated in the sixteen compass sectors around the

TLD Locations and I dentification Numbers

Perimeter of the WNYNSC
Perimeter of the WV DP security fence

On-site sources or waste management units

(Note: Some TLDs monitor more than one
waste management unit.)

Near-site communities

Background

VWVDP Ste Environmental Report

1-16,20
24,26-34

18, 32-36, 43 (drum cell)

18,19, 33,42,43(SDA)

24 (component storage, near WV DP security fence)

25 (maximum measured exposure rate at the closest
point of public access)

38 (main plant and, in previous years, the cement
solidification system)

39 (parking lot security fence closest to the vitrifica-
tion facility)

40 (high-level waste tank farm)

21 (Springville)
22 (West Valley)

17 (Five PointsLandfill in Mansfield)
23 (Great Valley)

37 (Nashville)

41 (Sardinia)
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Meteorologica monitoring at theWVDP provides
representative and verifiable datathat character-
izethelocal and regional climatology of thesite.
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sets of measurementswas|essthan 11%, indicat-

ing good agreement between thesetwo different
Nationa Standards|nstitute[ANSI] N545-1975,

Because the measurements are made with dif-
ferent systemsand over differing periods of time,
they arenot directly comparable. Even so, theav-
measurement methods. (Guidancein American
thestandard for environmental dosimetry, usesless
than 30% total uncertainty asaperformance

These dataare used primarily to assess potential
effectsof routine and nonroutinerel eases of air-
borne radioactive materialsand to devel op disper-

fication for TLD measurements.)

capabilit

M eteor olog
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environmenta TLD resultsarelistedin TableH-3
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over aperiod of lessthan 30 minutes.
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Figure 2-8. Eighteen-Year Trends of Environmental Radiation Levelsat Perimeter TLDs

* Not Available

ronm

facility near the WNYNSC boundary. Results
from the background and community TLDswere
essentially the same asresultsfrom the perimeter
TLDs. The perimeter TLD quarterly averages
shown on Figure 2-8 (p. 2-24) indicate seasonal

fluctuations but no long-term trends. The quar-
eter TLDswas 18.9 mR per quarter (8.6 uR/hr)

in2001, dightly lower thanin 2000.
using aportablehigh-pressureion chamber (HPIC)

detection sy:

(expressed in microroentgen per hour [LR/hr])
terly average of the seventeen WNY NSC-perim-
Confirmation of Results.

HPIC wastaken to each of theforty-

posure rate readings (

(p. H-5). The TLD resultsincludetheentirethird
quarter of 2001

theenv
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Nonradiological Monitoring: Surface Water

wind speed, wind direction, and atmospheric sta-
bility (whichisafunction of thedifferenceintem-
perature between two elevations), these
parametersare closely monitored and are avail -
able to the emergency response organization at
theWVDP.

Theon-gte 197-foot (60-m) meteorol ogical tower
(Fig. A-1[p. A-3]) continuously monitorswind
speed, wind direction, and temperature at both the
197-foot (60-m) and 33-foot (10-m) eevations. In
addition, an independent, remote 33-foot (10-m)
meteorological station, located approximately 5
miles (8 km) south of the site on a hillcrest on
Dutch Hill Road, continuoudy monitorswind speed
and wind direction. (See Fig. A-12 [p. A-14].)
Dewpoint, preci pitation, and barometric pressure
arealso monitored on-site.

Thetwo meteorological locations supply datato
the primary digital and analog dataacquisition sys-
temslocated withinthe Environmenta Laboratory.
On-site systems are provided with either
uninterruptible or standby power backup in case
of site power failures. In 2001 the on-site system
datarecovery rate (time valid datawerelogged
versus total elapsed time) was approximately
95.6%. Regional data at the 33-foot (10-m) el-
evation areshown on Figurel-1 (p. I-3). Figures
[-2 and I-3 (pp. I-4 and I-5) illustrate the mean
wind speed and wind direction at the 33- and 197-
foot (10-m and 60-m) elevations on the on-site
tower during 2001.

Weekly and cumulativetotal precipitation dataare
illustrated in Figures1-4 and1-5 (p. I-6) in Appen-
dix I. Precipitation in 2001 was approximately 31
inches (78.8 cm), about 24% below the annual
average of 41 inches (104 cm).

Documentation such asmeteorologica systemcali-
bration records, sitelog books, and analog strip
chartsare stored in protected archives. Meteoro-
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logica towersandinstrumentsareexamined three
times per week for proper function and are cali-
brated semiannually and/or whenever instrument
mai ntenance might affect calibration.

Nonradiological Monitoring:
Surface Water

Liquid discharges are regul ated under the State
Pollutant Discharge Elimination System (SPDES).
TheWVDP holdsa SPDES permit that identifies
theoutfalswhereliquid effluentsarerel eased to
Erdman Brook (Fig. A-2[p. A-4]) and specifies
the sampling and anal ytical requirementsfor each
outfal. The current SPDES permit (effective June
1995) was administratively renewed without
changes by the New York State Department of
Environmenta Conservation (NY SDEC) andwas
issued to the WV DPin September 1998 with an
effective date of February 1, 1999 and an expira-
tion date of February 1, 2004. The conditionsand
requirements of the SPDES permit are summa-
rizedin Table G-1 (pp. G-3and G-4) in Appendix
G. Thepermitidentifiesfour outfalls:

« outfal WNSP001, dischargefromthelow-level
wastetreatment facility

« outfall WNSP0O07, dischargefrom the sanitary
and industrial wastewater treatment facility

« outfall WNSP008, groundwater effluent from
the perimeter of thelow-level wastetreatment fa-
cility storagelagoons

« outfall 116, asampling locationin Frank’s Creek
that represents the confluence of outfalls
WNSP001, WNSPOO7, and WNSPOO8 aswell as
storm water runoff, groundwater surface seep-
age, and augmentation water. Samplesfrom up-
stream sourcesare used to cal cul atetotal dissolved
solidsat thislocation and to demonstrate compli-
ancewith the SPDES permit limit for this param-
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-

On-Site Meteorological Tower

eter. (Outfal 116 isreferred to asa* pseudo-moni-
toring” point onthe SPDES permit. Seep. GLO-
7intheGlossary.)

Some of the more significant features of the
SPDES permit aretherequirementsto report five-
day biochemical oxygen demand (BODy), total
dissolved solids, iron, and anmoniadataasflow-
weighted concentrations and to apply anet dis-
charge limit for iron. The net limit allows the
Project to account for the iron that is naturally
present in the site’'sincoming water. The flow-
weighted limitsapply to theflow-proportioned sum
of the Project effluents.

The SPDES monitoring datafor 2001 aredisplayed
in Tables G-2 through G-10 (pp. G-5 through G-
15). The WV DP reported one permit exceedance
in2001. In April 2001, total recoverablelead at
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WNSPO008 exceeded the daily maximum permit
limit (0.006 mg/L). The elevated |ead concentra-
tion wasthought to be attributableto siltation and
reduced flow typical of an aging groundwater
drain. The WNSPOO8 drain pipe was sealed in
May 2001. (See also SPDES-Permitted Outfalls
[pp. ECS-10 and ECS-11] in the Environmental
Compliance Summary.)

As part of the routine monitoring program, one
set of grab samplesat WNSPO06 (Frank’s Creek
at the security fence), WNSWAMP (northeast
swamp drainage), WNSW74A (north swamp
drainage), and WFBCBKG (Buttermilk Creek at
Fox Valley) weretaken in 2001. These samples
were screened for organic constituents and se-
lected anions, cations, and metals. Resultsof these
measurementsfor all of theselocationsarefound
inTableC-27 (p. C-22).

Nonradiological Monitoring:
Drinking Water

Sitedrinking water ismonitored to verify compli-
ancewith EPA and New York State Department
of Health (NY SDOH) regulations. (See Safe
Drinking Water Act [p. ECS-13] inthe Environ-
mental Compliance Summary.) Samplesare col-
lected annually and analyzed for nitrate, fluoride,
and metalsconcentrations. Sampling and anaysis
for copper and |lead are conducted according to
Cattaraugus County Heal th Department guidance.
The 2001 monitoring results indicated that the
Project’sdrinkingwater met NY SDOH, EPA, and
Cattaraugus County Health Department drinking
water quaity standards.

Nonradiological Monitoring:
Air

Nonradiological air emissionsand plant effluents
are permitted under NY SDEC and EPA regula-
tions. (Theregulationsthat apply to the WVDP
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arelisted in Table K-2 [p. K-4] in Appendix K.
TheNew York State Fecility Air Permit held by the
WV DPisdescribedintheWest Valey Demonstra-
tion Project Environmental Permitstable[p. ECS
22] intheEnvironmental Compliance Summary.)

Thenonradiologica air permitsarefor emissions
of regulated pollutantsthat include particul ates,
ammonia, nitrogen oxides, and sulfur dioxide. Emis-
sions of oxides of nitrogen and sulfur are each
limited to 99 tons per year and are reported to
NY SDEC annudly. Nitrogen oxideemissonsfrom
thevitrification off-gas system are continuously
monitored. All other nitrogen oxidesand sulfur
dioxide emissionsdataare cal culated using pro-
cessknowledge and fuel usageinformation. Ni-
trogen oxides emissions for 2001 were
approximately 4.81 tons; sulfur dioxideemissions
wereapproximately 0.06 tons, well bel ow the 99-
ton limit. Compliance with New York Stateand
EPA opacity requirementsisverified by certified
visble-emissionsobservers.

Special Monitoring

Specia monitoring comprisessampling and andy-
sesnot covered by theroutineenvironmenta moni-
toring program but that address items of
environmental interest. Special monitoring pro-
gramsare used to verify and/or track theseitems.

lodineEmissionsFrom theMain Stack. When
radioactive vitrification operationsbeganin 1996,
emission rates of radioactiveisotopes of iodine
increased at themain stack. Theincrease occurred
because gaseousiodine is not as efficiently re-
moved by the vitrification process off-gastreat-
ment system as are most other radionuclides.
lodine-129isalong-lived radionuclidethat hasal-
way's been present in main stack emissions.

| odine-129 continued to bemonitored closely dur-
ing 2001. In 2001 thetotal quantity of iodine-129
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released from the main plant stack continued to
decline, reflecting the lower quantities of waste
being processed inthefina stagesof thevitrifica-
tion process. (See Fig. 2-9 [p. 2-28]). For more
information on the off-site effectivedosefromair-
borne emissionssee Predicted Dosefrom Airborne
Emissions(p. 4-7) in Chapter 4.

Mercury at theL ow-L evel Waste Treatment
Facility. In 1999, increasing concentrationsof to-
tal mercury were observed in processwater col-
lected from thelow-level wastetreatment facility.
A primary source of the mercury wasdetermined
to bethe effluent from theliquid waste treatment
system (LWTS). At that time, New York State
water quality standardswere modified, defining
toxicity-based standardsthat, in some cases, were
severa ordersof magnitude lower than previous
standards.

In 2000, equipment was put into placeto reduce
mercury concentrations in effluent from the
LWTS. Using EPA guidance, site personnel de-
veloped and implemented proceduresfor collect-
ing representative samplesof ambient and effluent
water for low-level mercury analysis. Subcon-
tracts were established with new analytical ser-
vicelaboratoriesthat could analyze samplesfor
mercury tomuch lower levelsthan previoudy avail-
able.

During 2001, sampleswere collected from vari-
ouslocationswithin thelow-level wastetreatment
facility and from the effluent of the new mercury
treatment system associated with the LWTS.
These sampleswere analyzed using the new ser-
vices for low-level mercury analysis (EPA's
Method 1631). Sample collection and evaluation
of resultsare ongoing.

In December 2001 a draft of arevised SPDES

permit for the Sitewasissued for review and com-
ment. One of the proposed changesto the SPDES
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Figure 2-9. Estimated | odine-129 Releases from
the WVDP Main Plant Stack

permit isaprotocol for evaluating mercury con-
centrations at process points upstream of thela-
goon 3 discharge (outfall 001, sampling point
WNSP001) and at WNSPOO1 itself. The new
SPDES permit isexpected to befinalized in 2002.
(Seethe Environmental Compliance Summary [p.
ECS11].)

Dose to Biota. DOE Order 5400.5 includes a
limit of 1 rad per day for aquatic animals from
exposureto radionuclidesfrom DOE activities.
Recommended exposurethresholdsfor terrestrial
plantsand terrestrial animals (1 rad per day and
0.1 rad per day, respectively) have also been pro-
posed.

In 2001, doseto biotawas assessed using there-
cent guidancefrom the DOE. The calcul ated re-
sults were found to be within the thresholds. A
detailed description of the evaluation and there-
sults of the study may be found in Chapter 4 of
thisdocument. (See Doseto Biota: Aquatic and
Terrestrial Wildlife[p. 4-13].)

Monitoring of Contamination Near theMain
Process Building. During routine radiation work
surveysconducted in mid-November 2001, small
spotsof fixed radioactivity werefound on-sitein
an areaimmediately north, and to alesser extent
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southeast, of the main plant stack. Upon discov-
ery, theareainvolved was promptly isolated and
decontaminated and/or stabilized. On-site person-
nel were surveyed and no personnel contamina-
tion was found. Additionally, environmental
monitoring datawere checked and the dataindi-
cated that contamination had not spread off-site.

Aninvestigation, including an evauation of radio-
logical monitoring data, areview of operations
records, and areview of meteorological informa-
tion, was carried out to determinethe origin of the
contamination. It wasdetermined that the contami-
nation wastheresult of small amountsof cesium-
137 from the waste tank farm ventilation system
dissolvedin condensed water vapor being rel eased
from the main plant stack during late September
and early October 2001.

Although theradioactivity releaseratewastoo low
to result in any stack monitoring alarms and the
total amount of radioactivity released was well
withinregulatory limits, an unusual combination of
ventilation processand weether conditionsresulted
inan unexpected local deposition of radioactivity.
(SeeUnplanned Radiol ogical Releasesin Chapter
1[p. 1-11] for amore detailed discussion of this
event.)

Monitoring of Ambient Air in the NDA for
Soil Shipments. Waste soilswith the potentia to
containradiological contaminationwerestaged and
packaged for shipping on the south plateau of the
WV DP during the summer of 2001. In order to
detect radionuclides associated with particul ates
inambient air that could beattributableto the soils,
two specia air samplers, one east and onewest of
theNDA, were set up and run continuously from
mid-May through November 2001 whilethe soil
was being prepared for shipping.

Theair samplerswereidentical to those usedin
the routine monitoring program and the samples
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were collected and analyzed asroutine samples.
Sampleswere collected weekly and analyzed on-
sitefor grossbetaand grossalphaactivity. When
shipping was compl eted, sampling wasdiscontin-
ued. The weekly air filters from each sampler
wereassembled into asingle compositeand each
compositewasanayzed off-sitefor thesamesuite
of radionuclidesasroutine particulateair samples.

When data were evaluated, no differences were
noted between resultsfrom the special samplersand
resultsfrom the background samplers. It wascon-
cluded that the soil shipping activity had no detect-
ableeffect onambient air on the south plateau.
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